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Context and background
• Chief Science Advisor, Ministry of Transport
o2 days a week
o Secondment from UC
 provide advice to the Ministry on areas that would benefit from scientific input
 champions the Ministry’s use of evidence throughout the policy process and its 
development of wider sector strategies. 
• Professor of Geography, University of Canterbury
o3 days a week
o Teaching and research
Drivers of travel choice
… and can we measure and/or model them?
And if we can’t do we ignore them?
How can we include them in decision making?
It’s not all about money
Emission Trading Scheme (ETS)
• Puts a price on greenhouse gas emissions. 
• It creates a financial incentive for: 
obusinesses to reduce their emissions 
o landowners to earn money by planting forests that absorb carbon dioxide as 
the trees grow








Emission Trading Scheme (ETS)
• But ….. are people that sensitive to fuel price change?
https://www.eia.gov/todayinenergy/detail.php?id=19191
• Options / choice are important
https://www.newshub.co.nz/home/new-zealand/2018/12/high-fuel-prices-lower-the-road-toll-study.html
People like options
• Build it and they will come
https://www.youtube.com/watch?v=o3c_pJ_CLJQ
https://www.dieselnews.com.au/build-it-and-they-will-come/
In the midst of unprecedented events that have beset the global economy, 
essential services such as trucking and Australia’s construction sector 
continue to operate, ensuring that things like freight and critical 






People are not liquid!
Building to relieve congestion
First seen in 1930s
“on urban commuter expressways, peak-hour traffic congestion rises to 
meet maximum capacity” 
Downs A, 1962, The law of peak-hour expressway congestion. Traffic Quarterly 16, 3, 393-409. 
https://babel.hathitrust.org/cgi/pt?id=uc1.$b3477&view=1up&seq=457
New roads generate new traffic
The Department of Transport, 1994, Trunk roads and the generation of traffic. The Standing 
Advisory Committee on Trunk Road Assessment. HMSO, London. 
Latent demand released
Building to relieve congestion
Congestion encourages people not to use cars, or not to travel at all
But works best with good alternatives 
• dedicated PT routes 
• good cycling facilities
… and reduced demand









Seoul now has a green heart with a cultural icon restored: It received an international award in Washington DC in 
January 2006
Where did the traffic go?
“It just disappeared” - Prof Jeff Kenworthy
Congestion is not all bad!
People don’t like traffic




16,000, 8,000 and 2,000 vehs per day
Donald Appleyard

People like other people
– well some do !
Gathering places
• Local places of anticipated/planned interaction
• Places for purposeful social interaction
• Pubs, cafes, community houses, libraries (multiple 
use), pools, parks
“It’s hard for people to engage with each other when you 
don’t have a meeting place to come together”
Bumping places 
• Local and linked to walkability
• Places of accidental/unplanned interaction
• Streets, primary schools, local natural greenspaces and parks, community 
facilities, local shops, street furniture
The school was the only bumping place for Phillipstown and then the Ministry 
closed it….  The Ministry did not see the school as a community hub or the 
importance for the community
Schools pop up constantly as bumping places for mums and sometimes dads too
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Percentage change in total 
vkt from 2014 to 2042
People like nice environments
Natural and green
• Intrinsic quality of place
• Personal significance
• Natural places to be alone, 
meander, walk the dog, meet others
• Trees as features of the local 
environment; noted where absent
“Hagley [park] is soul food for me, the natural place, it is my replenishing time”
“My trees, I know them by name”
“I walk by the river everyday as I do my morning perambulation that cuts through 







People like being happy







“People who live in monofunctional, 
car-dependent neighborhoods
outside of urban centers are much 
less trusting of other people than 
people who live in walkable 
neighborhoods where housing is 




• psychotic disorders, including schizophrenia, are most common in 
neighbourhoods with the thinnest social networks
• the more connected we are with family and community, the less 
likely we are to experience colds, heart attacks, strokes, cancer 
and depression
• connected people sleep better at night. They are more able to 
tackle adversity. They live longer. They consistently report being 
happier
• low-density sprawl puts residents at greater risk of arthritis, 
chronic lung disease, digestive problems, headaches & urinary 
tract infections
Happy Cities have…
• Diversity of housing types
• Low or no fences
• Green (and blue) space
• Close proximity to facilities e.g. schools, shops, job
• Good public transport
• Low volume / slow speed traffic
• Physical activityable (walk, bike) environments/infrastructure







• Physical activity / Obesity
• Community severance
• Inequality




o50% Fuel Excise Duty (FED) 
o50% Road User Charges (RUC)
Future?
o100% electronic Road User Charges (eRUC)
Issues with FED …
We price every kilometre on the network at the same rate
• Direct costs of use
o some roads cost more than others to build
o wear and tear impacts on some roads is different than others (e.g. logging truck on 
unsealed road vs new SH)
• Indirect costs of use
o congestion
o other externalities which are specific to time, location or both including GHGs
• Specific / local charging is difficult and expensive
o current tolling system expensive to run
o revenue-raising for local government is cumbersome and leaky (regional fuel tax)
Directed cost-based funding / hypothecation
Note: completely made up figures. 
For illustrative purposes only.
Cost per km
Charge by route
• Route A -
100 kms
• Route B -
115 kms
Directed cost-based funding / hypothecation – by 
route
Cost per km, by route
Route B
Route A
Road maintenance/construction Local air quality
GHG emissions Noise near schools
Crashes Obesity / respiratory disease
Note: completely made up figures. 
For illustrative purposes only.
eRUC
• Manage behaviour / mode choice / route
• Charge for environmental ‘damage’
• Charge for health impact
• Charge by time and place
Conclusions
• Human behaviour is not easy to predict
oAnd therefore model




• Important to understand the difficult-to-measure
o and account for
